One-hundred and thirteen yeasts belonging to seven genera were isolated from almond (Prunus communis) pollen from the flower, from pollen pellets from traps placed on bee (Apis mellifera) hives in the orchard, and from pollen stored in comb cells of the hive (bee bread) for one, three, and six weeks. Torulopsis magnoliae was the most common isolate and was found in all pollen samples except pollen from the flower. Thus, the bees may have added it to the pollen. The number of isolates and species decreased with time and storage. In general, most of the yeast species from pollen from the flower and the trap were not found in bee bread. Also, yeast isolates from pollen from the flower and the trap fermented more sugars and assimilated more carbon compounds than those from bee bread.
INTRODUCTION
The nutritional requirements of honey bees, Apis mellifera, are met by the collection of pollen, nectar, and water. Nectar is the primary source of carbohydrates; pollen provides proteins, lipids, vitamins, and minerals. Foraging worker bees collect pollen that is then packed into cells of the brood comb by other, generally younger, bees, and a small cover of honey is deposited on the pollen to prevent spoilage. This store of pollen, which has undergone chemical changes, is called bee bread. Bee bread is consumed by adult bees and is fed to larvae.
Pollen and bee bread. differ biochemically. For example, bee bread contains more reducing sugars than pollen from the same plant species (C ASTEEL , 1912) . Also, bee bread contains vitamin K !HAYDAK and V IVINO , 1950 ) and a milk-digesting enzyme (HtTCHCOCx, 1956) ; pollen collected from the legs of foraging bees does not. A VETISIAN (1935) found that bee bread made from birch pollen contained six times as much lactic acid as hand-collected birch pollen.
The conversion of pollen to bee bread and the accompanying biochemical changes have often been postulated to be the result of microbial action, principally a lactic acid fermentation caused by bacteria and yeasts (F OOTE , 1957; H AYDAK , 1958) . C HEVTCHIK (1950) (Oxurruxi, 1943 Also, four colonies of honey bees were established in September 1976 on new equipment and were maintained in a polyethylene green house. Each hive contained nine frames, one with sealed and unsealed brood and the others containing only newly drawn combs. At four-hour intervals two almond pollen pellets were placed into each cell on both sides of three newly drawn combs from each hive. During the four-hour intervals, the bees packed the pollen into the cells. After two three days, most of the comb cells were at least 1/2-3/4 filled with packed pollen. The bees had access only to water and the almond pollen. Then three combs from each colony containing the packed pollen were placed in a clean room maintained at 34 °C and 55-60 % R.H. to stimulate storage in the hive and to avoid possible overgrowth of the pollen by molds.
The following samples of almond pollen were collected for analyses : fresh pollen collected by hand from the flower in March 1977; pollen pellets removed from the bees' legs by traps placed on hives in the almond orchard; and bee bread stored in comb cells for one, three, and six weeks. Each bee bread sample was a composite collection from all the combs that contained pollen pellets.
Each pollen or bee bread sample was divided into four sub-samples of approximately 0.75 g each. Then each of the four sub-samples was homogenized by hand in 2.5 ml of sterile 0.85 % NaCI in a glass tissue grinder. The homogenates were plated (0.1 ml) in duplicate on acidified yeast extract-malt extract agar containing 1 % glucose, pH 3.7-3.8 (YMA) (MILLER et al., 1976) . One plate from each subsample was incubated at 26 °C and one at 37 °C under aerobic conditions. When yeast colonies appeared, they were checked for purity and transferred to slants of YMA and yeast extract-malt extract agar with 1 % glucose (YM-1) (W ICKERHAM , 1951) . Morphological and physiological tests were conducted according to WICKERHAM (1951) , and isolates were identified according to B ARNETT and P ANKHURST (1974) and L ODDER (1970) .
RESULTS
One-hundred and thirteen yeasts were isolated by the sampling procedure used, and 110 were identified (Tabl. 2). The three yeasts that I was unable to identify were different species. The unidentified isolate from bee bread stored in the comb for three weeks was a pink mucoid yeast that did not grow in the medium used for assimilation tests; it produced acid without gas in the fermentation tubes containing glucose, galactose, maltose, sucrose, melibiose, and raffinose. Neither of the two unidentified isolates from pollen from the flower fermented any of the sugars that were tested, but both assimilated a large number of carbon compounds. (G ILLIAM et al., 1974; G ILLIAM et al., 1977) . Since T. magnoliae was not found in pollen from the flower but first appeared in trapped pollen and was then found in all bee bread samples, the bees may have added it to the pollen. Also, biochemical Thus, a larger percentage of yeasts from pollen from the trap and from the flower assimilated more carbon compounds and fermented more sugars than did those from bee bread. More of these compounds may be available in pollen than bee bread. The number of yeast species also decreased in bee bread. Therefore, the biochemical changes that have occurred in bee bread may limit the species of yeasts that are able to survive. If the yeasts are responsible for biochemical changes in pollen as it converted to bee bread, then these changes may start to occun as soon as the bees touch the pollen to pack it in the pollen baskets on the legs. F OOTE (1957) speculated that stored pollen could be inoculated with microorganisms by the bees as it is mixed with nectar or regurgitated honey both while the foraging bee moistened the grains to make a suitable mass to carry to the hive and during packing of the pollen into a comb cell by other bees in the hive. E GOROV a (1971) noted that yeasts form vitamins, mainly those of the B group, in bee bread and were therefore necessary for honey bees. She also thought that lactic acid bacteria obtain vitamins and amino acids from yeasts. C HEVTCH ix (1950) 
